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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such fiiU, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly comiected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Applicant has demonstrated 
possession of the limitation now introduced in the independent claims. However, 
applicant has not demonstrated possession of using a common current oscillation 
characteristic value for all the dependent claims, e.g. when the turbine is not operating or 
stationary. Applicant provides no disclosure of how this limitation is to be implemented 
other than possibly an inductive sensor that picks up the signal of multiple blades as the 
blades pass. Applicant has also not enabled all the use of the different signal types listed 
in e.g. claims 26, 34 for combination with this limitation. Applicant is required to 
demonstrate possession of these limitations in combination with each other in order to 
obviate this rejection. 

Claim Rejections - 35 USC § 102 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 19, 20, 22, 24-28, 30, 32-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wu et al (4,335,600). Wu teaches a method for detecting contamination 
(deposit buildup) on a turbine component of a turbine, comprising: pre-determining a 
reference oscillation characteristic value of the turbine component (see e.g. Fig. 5 and 
col. 4, lines 30+); determining a current oscillation characteristic value of the turbine 
component (see e.g. Fig. 6); comparing the current oscillation characteristic value w^ith 
the pre-determined oscillation characteristic value; and assessing the contamination level 
of the turbine component based on the comparison (see col. 3, lines 22+; col. 4, lines 
66+), wherein the current oscillation characteristic value is determined when the turbine 
is operating, wherein the turbine component is a turbine blade 21, wherein a common 
current oscillation characteristic value (e.g. the sensed pressure or vibration is common to 
the entire turbine stage) is determined for a plurality of turbine components 21 that 
operate comparably (i.e. the turbine blades), wherein the plurality of turbine components 
operated in a comparable manner is a row of turbine blades, wherein the plurality of 
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turbine components direct a hot gas, wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
value and oscillation decay. A device for determining a degree of contamination on a 
turbine component of a turbine, comprising: a sensor unit 22 or 24 that determines a 
current oscillation characteristic value of the turbine component; and a processor unit 27, 
29 that compares the current oscillation characteristic value of a turbine component with 
a pre-determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the turbine component is a turbine blade 21, wherein a 
common current oscillation characteristic value is determined by the sensor unit for a 
plurality of turbine components that operate comparably, wherein the plurality of turbine 
components that operate comparably is a row of turbine blades; wherein the plurality of 
turbine components direct a hot gas; wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
value and oscillation decay. 

5. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harrold 2003/0056595). Harrold teaches a method for detecting 
contamination on a turbine component of a turbine, comprising: pre-determining a 
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reference oscillation characteristic value of the turbine component; determining a current 
oscillation characteristic value of the turbine component; comparing the current 
oscillation characteristic value with the pre-determined oscillation characteristic value 
(page 1, paragraph 006 or also note that this inherent with Fourier analysis of page 3, 
paragraph 0040+); and assessing the contamination level of the turbine component based 
on the comparison (paragraph 0037), wherein the current oscillation characteristic value 
is determined when the turbine is operating, wherein the current oscillation characteristic 
value is determined while the turbine is not operating [note that using salt grains, as 
described in the experiment of paragraph 0039 would constitute an operation where the 
turbine does not operate]; wherein the turbine component is a turbine blade, wherein a 
common current oscillation characteristic value is determined for a plurality of turbine 
components that operate comparably [the acoustic signals are a common signal for a 
plurality of turbine blades], wherein the plurality of turbine components operated in a 
comparable manner is a row of turbine blades, wherein the plurality of turbine 
components direct a hot gas, wherein the current oscillation characteristic value is a 
behavior of the turbine component that is selected from the group consisting of: inherent 
frequency, oscillation frequency, oscillation amplitude, attenuation characteristic value 
and oscillation decay. A device for determining a degree of contamination on a turbine 
component of a turbine, comprising: a sensor unit 28 that determines a current oscillation 
characteristic value of the turbine component; and a processor unit (required to do a 
Fourier analysis) that compares the current oscillation characteristic value of a turbine 
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component with a pre-determined reference oscillation characteristic value of a turbine 
component and determines the degree of contamination of the turbine component based 
on the comparison, wherein the current oscillation characteristic value is determined 
while the turbine is operating, wherein the oscillation characteristic value is determined 
while the turbine is stationary (the oscillation can be done for the stationary turbine 
vanes, see page 2, paragraph 0034], wherein the turbine component is a turbine blade, 
wherein a common current oscillation characteristic value is determined by the sensor 
unit for a plurality of turbine components that operate comparably, wherein the plurality 
of turbine components that operate comparably is a row of turbine blades; wherein the 
plurality of turbine components direct a hot gas; wherein the current oscillation 
characteristic value is a behavior of the turbine component that is selected from the group 
consisting of: inherent frequency, oscillation frequency, oscillation amplitude, attenuation 
characteristic value and oscillation decay. 

6. Claims 19, 20, 22, 24-30, 32-34 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Brown et al (2005/001 1278). Brown teaches a method for detecting 
contamination on a turbine component of a turbine, comprising: pre-determining a 
reference oscillation characteristic value of the turbine component; determining a current 
oscillation characteristic value of the turbine component; comparing the current 
oscillation characteristic value with the pre-determined oscillation characteristic value; 
and assessing the contamination level of the turbine component based on the comparison 
(see page 2, paragraph 0020, 0025), wherein the current oscillation characteristic value is 
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determined when the turbine is operating, wherein the turbine component is a turbine 
blade, wherein a common current oscillation characteristic value is determined for a 
plurality of turbine components that operate comparably [the acoustic signal is a common 
value of a plurality of turbine blades], wherein the plurality of turbine components 
operated in a comparable manner is a row of turbine blades, wherein the plurality of 
turbine components direct a hot gas, wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
value and oscillation decay. A device for determining a degree of contamination on a 
turbine component of a turbine, comprising: a sensor unit that determines a current 
oscillation characteristic value of the turbine component; and a processor unit that 
compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, (see page 2, paragraph 0020, 0025) wherein the current oscillation 
characteristic value is determined while the turbine is operating, wherein the turbine 
component is a turbine blade, wherein a common current oscillation characteristic value 
is determined by the sensor unit 106 for a plurality of turbine components that operate 
comparably, wherein the plurality of turbine components that operate comparably is a 
row of turbine blades; wherein the plurality of turbine components direct a hot gas; 
wherein the current oscillation characteristic value is a behavior of the turbine component 
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that is selected from the group consisting of: inherent frequency, oscillation frequency, 
oscillation amplitude, attenuation characteristic value and oscillation decay. 
7. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rhines et al (4,339,719). Rhines et al teach a method for detecting 
contamination on a turbine component of a turbine (see col. 1, lines 6-11), comprising: 
pre-determining a reference oscillation characteristic value of the turbine component 80; 
determining a current oscillation characteristic value of the turbine component; 
comparing the current oscillation characteristic value with the pre-determined oscillation 
characteristic value [an oscillation signal from 134 supplies an oscillating signal to coil 
132 and 132 and the switching network and electrode pairs 30, 32, see col. 4, lines 36- 
col. 5, lines 33]; and assessing the contamination level of the turbine component based on 
the comparison, wherein the current oscillation characteristic value is determined when 
the turbine is operating, wherein the current oscillation characteristic value is inherently 
capable of being determined while the turbine is not operating, wherein the turbine 
component is a turbine blade, wherein a common current oscillation characteristic value 
is determined for a plurality of turbine components that operate comparably [see the 
combined signal in col. 5, line 34-58], wherein the plurality of turbine components 80 
operated in a comparable manner is a row of turbine blades, wherein the plurality of 
turbine components direct a hot gas, wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
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value and oscillation decay. A device for determining a degree of contamination on a 
turbine component of a turbine, comprising: a sensor unit 20 that determines a current 
oscillation characteristic value of the turbine component 80; and a processor unit that 
compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the oscillation characteristic value is inherently capable of 
being determined while the turbine is stationary, wherein the turbine component is a 
turbine blade 80, wherein a common current oscillation characteristic value is determined 
by the sensor unit for a plurality of turbine components that operate comparably, wherein 
the plurality of turbine components that operate comparably is a row of turbine blades; 
wherein the plurality of turbine components direct a hot gas; wherein the current 
oscillation characteristic value is a behavior of the turbine component that is selected 
from the group consisting of: inherent frequency, oscillation frequency, oscillation 
amplitude, attenuation characteristic value and oscillation decay. Note that the sensor 
inherently has a pre-determined reference oscillation characteristic value of a turbine 
component, even if this value is zero, as there must be a standard for comparison in order 
for the electric signal to have any meaning in a measurement. As for performing the 
determination when the turbine is stationary or not operating, Rhines et al is inherently 
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capable of doing so, such as during conditions such as after the turbine is stopped and the 
monitoring equipment instrumentation still on. 

Claim Rejections - 35 USC§103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rhines et al (4,339,719) in view of any of Wehde (4,238,789) and Wu 
et al (4,335,600). Rhines et al must inherently use a pre-determined reference oscillation 
characteristic value. Alternately, Wehde teaches using a comparison between the current 
oscillation characteristic value with the pre-determined oscillation characteristic value to 
determine the amount of contaminants (see col. 2, lines 17-33). Wu et al also teach using 
a comparison between the current oscillation characteristic value with the pre-determined 
oscillation characteristic value to determine the amount of contaminants (see e.g. Figs. 5 
and 6). It would have been obvious to one of ordinary skill in the art to employ a 
comparison between the current oscillation characteristic value with the pre-determined 
oscillation characteristic value to determine the amount of contaminants, as taught by any 
of Wehde and Wu et al, in order to provide a conventional way of determining the value 
of the oscillation value with respect to a reference value. As for performing the 
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determination when the turbine is stationary or not operating, this would be obvious to 
one of ordinary skill in the art because this limitation would be met during conditions 
such as after the turbine is stopped and the monitoring equipment instrumentation still on. 
This would positively read on the applicant's device and would have been obvious to do 
so as an obvious matter of monitoring the turbine even when stationary or not operating 
to evaluate the level of containments. 

10. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harrold 2003/0056595). Harrold teaches a method for detecting 
contamination on a turbine component of a turbine, comprising: pre-determining a 
reference oscillation characteristic value of the turbine component; determining a current 
oscillation characteristic value of the turbine component; comparing the current 
oscillation characteristic value with the pre-determined oscillation characteristic value 
(page 1, paragraph 006 or also note that this inherent with Fourier analysis of page 3, 
paragraph 0040+); and assessing the contamination level of the turbine component based 
on the comparison (paragraph 0037), wherein the current oscillation characteristic value 
is determined when the turbine is operating, wherein the current oscillation characteristic 
value is determined while the turbine is not operating [note that using salt grains, as 
described in the experiment of paragraph 0039 would constitute an operation where the 
turbine does not operate]; wherein the turbine component is a turbine blade, wherein a 
common current oscillation characteristic value is determined for a plurality of turbine 
components that operate comparably, wherein the plurality of turbine components 
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operated in a comparable manner is a row of turbine blades, wherein the plurality of 
turbine components direct a hot gas, wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
value and oscillation decay. A device for determining a degree of contamination on a 
turbine component of a turbine, comprising: a sensor unit 28 that determines a current 
oscillation characteristic value of the turbine component; and a processor unit (required to 
do a Fourier analysis) that compares the current oscillation characteristic value of a 
turbine component with a pre-determined reference oscillation characteristic value of a 
turbine component and determines the degree of contamination of the turbine component 
based on the comparison, wherein the current oscillation characteristic value is 
determined while the turbine is operating, wherein the oscillation characteristic value is 
determined while the turbine is stationary (the oscillation can be done for the stationary 
turbine vanes, see page 2, paragraph 0034], wherein the turbine component is a turbine 
blade, wherein a common current oscillation characteristic value is determined by the 
sensor unit for a plurality of turbine components that operate comparably, wherein the 
plurality of turbine components that operate comparably is a row of turbine blades; 
wherein the plurality of turbine components direct a hot gas; wherein the current 
oscillation characteristic value is a behavior of the turbine component that is selected 
from the group consisting of: inherent frequency, oscillation frequency, oscillation 
amplitude, attenuation characteristic value and oscillation decay. A method for 
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detecting contamination on a turbine component of a turbine, comprising: determining a 
current oscillation characteristic value of a turbine component. Harold teaches the 
claimed invention and teaches comparing the current oscillation characteristic value with 
the pre-determined oscillation characteristic value (page 1, paragraph 006 or also note 
that this inherent with Fourier analysis of page 3, paragraph 0040+). Alternately, seeing 
how comparing the current oscillation characteristic value with the pre-determined 
oscillation characteristic value is practiced with the conventional art discussed by Harold, 
it would have been obvious to one of ordinary skill in the art to employ with the inventive 
subject matter of Harold, as being the typical practice in the art. Yet another alternative 
is the teaching of the Brown et al reference who specifically teaches the use of Fast 
Fourier Transform Analysis to determine acoustic noise, specifically comparing the 
current oscillation characteristic value with the pre-determined oscillation characteristic 
value with that process (see page 2, paragraph 0030). It would have been obvious to one 
of ordinary skill in the art to employ the Fast Fourier Transform method of comparing the 
current to pre-determined, oscillation values, in a manner consistent with teachings of 
Harold who also uses the Fourier Transform analysis to determine the values of the 
oscillation. Furthermore, Brown would specifically teach using the acoustic sensors to 
determine the amount of contaminent build up on the turbine components. It would have 
been obvious to one of ordinary skill in the art to use the acoustic sensors to determine 
the amount of contaminant build on the turbine components, as taught by Brown, in order 
to determine proper operation thereof. 
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11. Claims 19-22, 24-30, 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu et al (4,335,600) as applied above, and further in view of Tsuboi et 
al (5,907,098). Wu teaches the use of vibration sensors to detect the amount of 
containments and wear/defects on the turbine blades. Wu does not specifically teach this 
is done while the turbine is stationary. Tsuboi et al teach a turbine blade (col. 10, lines 
20+) with a vibration sensor (see Fig. 5) where the vibration sensor picks up the vibration 
signal when the turbine is stationary or off and vibrated by an impact technique (see col. 

11, lines 9+) in a manner analogous to that disclosed by applicant, in order to determine 
the wear or defects in the turbine blades and also uses spectral analysis with the 
oscillation characteristic values to determine the problems with the blades where the 
current oscillation values are compared with pre-determined oscillation characteristic 
value (see e.g. col. 12, lines 25+). Wu teaches that vibration signal will change as a 
matter of the deposit buildup on the turbine components (col. 3, lines 22+). It would 
have been obvious to one of ordinary skill in the art to employ the vibration analysis 
techniques taught by Tsuboi et al, with impact testing a stationary blade or when the 
turbine is off, to determine the buildup of the contaminants on the turbine blades, in order 
to use an equivalent technique in the art and/or to employ the additional fme 
wear/defection abilities that can be done with stationary blade impact testing. 

Response to Arguments 

12. Applicant's arguments filed 1 1/1 1/2008 have been fully considered but they are 
not persuasive. Applicant's argument concerning the limitation formerly in claims 23 



Application/Control Number: 10/591,511 Page 1 5 

Art Unit: 3741 

and 31 of "wherein a common current oscillation characteristic value is determined for a 
plurality of turbine components that operate comparably" alleging this limitation is not in 
the references is not persuasive. In each of the applied references, the common current 
oscillation characteristic value (e.g. the sensed pressure or vibration or acoustic signal is 
common to the entire turbine stage) is determined for a plurality of turbine components 
that operate comparably (i.e. the turbine blades). These signals are by nature common 
signals, e.g. the pressure or vibration or acoustics are not generated by a single turbine 
blade but an entire set of turbine blades, therefore each of these signals are a common 
current oscillation value determined for a plurality of turbine components which operate 
comparably. 

1 3 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
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advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 
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